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Introduction
Central and eastern European lake mollusc faunas are well known for their high degree of endemism during the Neogene (Harzhauser and Mandic 2008; Neubauer et al. 2015 and references therein) . Comparatively little is known about coeval fluvial and lacustrine faunas from the adjacent Anatolian mainland. Recently, the knowledge on marine OligoceneMiocene mollusc faunas from Turkey was significantly enlarged by the works of İslamoğlu (2008) , Landau et al. (2013) , and Harzhauser et al. (2016) among others. Similarly, the Oligocene and early Miocene mollusc faunas described from eastern and northeastern Anatolia derive from marine or brackish depositional environments (Stchépinsky 1939 (Stchépinsky , 1941 (Stchépinsky , 1946 Hüsing et al. 2009 ). Contributions describing pre-Pleistocene freshwater faunas, however, are rare and focus on late Miocene and Pliocene occurrences (e.g., Taner 1974a, b; Şen 1977; Schütt and Kavuşan 1984; Wesselingh et al. 2008; Wesselingh and Alçiçek 2010) . Especially Oligocene and early Miocene faunas are virtually unknown, although Anatolia harbours numerous Miocene lignite deposits (Kara-Gülbay 2015) , which can be expected to yield rich mollusc faunas and vertebrates (e.g., Murray and Hoşgör 2012) . Most freshwater-mollusc bearing localities, such as Harmancık, Sandıklı, and Denizli, are situated in western Anatolia (see Neubauer et al. 2015) whereas eastern Anatolia is largely unexplored. Therefore, the herein described assemblage from the upper Oligocene or lower Miocene Susuz Formation from the Oltu-Narman Basin in northeastern Turkey is a first step to decipher the biogeographic relations of eastern Anatolian fossil freshwater faunas.
Institutional abbreviations.-NHMW, Natural History Museum Vienna, Austria.
Nomenclatural acts.-The electronic edition of this article conforms to the requirements of the amended International Code of Zoological Nomenclature, and hence the new names contained herein are available under that Code from the electronic edition of this article. This published work and the nomenclatural acts it contains have been registered in ZooBank, the online registration system for the ICZN. The LSID for this publication is: http://zoobank.org/references/153CB896-6EE8-48F1-A330-80FCD3B1ED94.
The electronic edition of this work was published in a journal with an ISSN 0567-7920, eISSN 1732-2421, and has been archived and is available from the following digital repository: APP archive: http://www.app.pan.pl/article/item/ app004692018.html Geological setting
The herein described material derives from the Oltu-Narman Basin in the Erzurum province in eastern Turkey (Fig. 1A,  B) . The Oltu-Narman Basin is a roughly SW-NE striking basin of c. 80 km length and c. 10-20 km width, which formed along the Northeast Anatolian Fault Zone close to the northeast Anatolian−Caucasus frontier. Its southwestern boundary lies about 18 km southwest of Narman, and its northeastern boundary is about 40 km northeast of Oltu (Fig. 1A, B ). Palaeozoic and Upper Cretaceous rocks form the basement. Marine and volcanoclastic Eocene units represent the oldest part of the basin fill. These are unconformably overlain by Oligocene-Miocene coal-bearing fluvio-lacustrine units (Bozkuş 1990; Yilmaz and Yilmaz 2016) . The surface distribution of these Paleogene and Neogene deposits is partly masked by post-Miocene volcanics (Bozkuş 1990; Yilmaz and Yilmaz 2016) .
A part of the Oligocene-Miocene basin fill is represented by the about 600-m-thick Susuz Formation, which comprises conglomerate, sandstone, silt-and claystone beds, and coal seams (Bozkuş 1990 ). The depositional environment of the Susuz Formation was interpreted by Karayigit et al. (2002) as floodplain of meandering rivers and rarely of braided rivers with numerous channels and overbank deposits alternating with small lakes and swamps. Despite the economic importance of the coal seams, the stratigraphic correlation of the Susuz Formation is rather tentative and partly deduced from its lithostratigraphic position overlying marine Eocene units. Based on pollen and spores assemblages, Bilgiç et al. (1995) suggested a late Oligocene to early Miocene age of the formation, which is in line with the traditional concepts of Bozkuş (1990) , Karayigit et al. (2002), and Kara-Gülbay (2015) . For a de- Fig. 1. A, B . Geographic position of the investigated section at the northeastern margin of the Oltu-Narman Basin in Eastern Anatolia (A), and detailed map of the position of the Kömürlü section indicated by an arrowhead (B). Outline of the Oltu-Narman Basin after Bozkuş (1990) ; maps generated with Google Earth Version 7.3.1, Image © 2018 Digital Globe; image taken in 7/5/2010. C. Picture and sedimentological log of the Kömürlü section (40°46'14.74" N, 42°18'21.05" E, WGS84) with sample position. tailed description of the tectonic and geological setting of the Oltu-Narman Basin, see Bozkuş (1990) and Yilmaz and Yilmaz (2016) .
The upper part of the Susuz Formation is exposed in small outcrops near the village Kömürlü in the Balkaya district of the Erzurum province (Fig. 1A, B) . One of these sections was logged and sampled by IH in 2014 (Kömürlü section; 40°46'14.74" N, 42°18'21.05" E, WGS84 ). The about 9-m-thick section is mostly composed of grey, thin-bedded sandstone-siltstone intercalations, at the base overlain by yellow to light green, thick-bedded sandstone and claystone on top (Fig. 1C) . The described molluscs were collected at 5.2 m from thin-bedded siltstone.
Material and methods
Most gastropod specimens are fragmented and deformed by sediment compaction. Nevertheless, the original shell is preserved in all specimens (no calcite-pseudomorphosis). The specimens were treated with diluted H 2 O 2 to remove the consolidated sediment. All specimens are stored in the collection of the Geological-Paleontological Department of the Natural History Museum Vienna (NHMW 2018/0019/0001-0029).
Systematic palaeontology
Class Gastropoda Cuvier, 1795 Subclass Neritimorpha Golikov and Starobogatov, 1975 Superfamily Neritoidea Rafinesque, 1815 Family Neritidae Rafinesque, 1815 Genus Theodoxus Montfort, 1810 Type species: Theodoxus lutetianus Montfort, 1810, currently considered a junior synonym of Theodoxus fluviatilis (Linnaeus, 1758) ; by original designation. Recent, Europe.
Theodoxus susuzianus sp. nov. Fig. 2A) . Paratypes: NHMW 2018/0019/0002, moderately preserved, adult shell (Fig. 2B) ; NHMW 2018/0019/0003, moderately preserved, adult shell (Fig. 2C) ; NHMW 2018/0019/0004, moderately preserved, adult shell (Fig. 2D) Diagnosis.-Depressed drop-shaped neritid with colour pattern of regularly spaced, continuous brown and white spiral stripes. Aperture and columellar shelf simple with smooth columellar edge. Sculpture of last whorl consisting of prominent (for genus), densely spaced, prosocline axial riblets, being most prominent in adapical half of whorl.
Description.-Medium-sized shell (Table 1) with elevated spire; protoconch consisting of less than one smooth, low, moderately convex whorl of 500 μm diameter. Transition into teleoconch marked by faint rim and onset of delicate growth lines. Teleoconch comprising 2.5 whorls; first teleoconch whorl moderately high, weakly convex. Last whorl rapidly expanding; maximum diameter in lower third; whorl weakly convex to nearly flat above periphery, regularly convex below, resulting in depressed drop-shaped outline. Sculpture of last whorl consisting of densely spaced, prosocline axial riblets resulting from prominent growth lines, separated by narrower interspaces. Wide semi-circular aperture with thin outer lip. Columellar shelf broad, strongly expanding, well demarcated from base, forming thickened and convex callus in adults. Columellar edge nearly straight to faintly concave, slightly recessed behind basal lip; no denticles aside from very weak anterior swelling. Colour pattern consisting of 12-20 regularly spaced, continuous dark-brown spiral stripes separated by white stripes of about equal width. Operculum unknown.
Remarks.-The large protoconch, which consists of less than one whorl, places this species in Theodoxus and excludes a relation with other Neritininae genera, such as Clithon Montfort, 1810 , Neritina Lamarck, 1816 and Pictoneritina Iredale, 1936 (see Bandel 2001 ). This classification is also supported by the simple columellar edge that lacks denticles, as well as the fluvial-lacustrine depositional environment, which was completely isolated from the sea. Theodoxus susuzianus displays little variation in colour pattern but is somewhat variable concerning the convexity of the adapical half of the last whorl.
Only a small number of Theodoxus species have been described so far from the Oligocene and early Miocene of central and eastern Europe and Turkey. Theodoxus supraoligocaenicus Báldi, 1973 , from the Egerian (= Chattian/ Aqui tanian) of Hungary, differs in the presence of axial stripes on the spire and the smooth shell surface (Báldi 1973) . Moreover, Báldi (1973) discusses similarities of the aperture of T. supraoligo caenicus with that of Vitta picta (Férussac, (Wenz, 1919) sensu Esu and Girotti (2010) , from the Chattian of southern Italy, is readily distinguished by its broader last whorl, slightly gradate spire and the speckled colour pattern. Theodoxus crenulatus (Klein, 1853) , frequently reported from Oligocene and Miocene deposits of Europe and Turkey (e.g., Klein 1853; Báldi 1973; Kojumdgieva and Sapundgieva 1981; Harzhauser et al. 2012) , is distinguished by its denticles on the columellar edge and the blunt speckles. The colour pattern of Theodoxus susuzianus is reminiscent of the late Miocene Neritina vetranici (Brusina, 1902) sensu Harzhauser et al. (2002) , which differs from Theodoxus susuzianus in the presence of two protoconch whorls. Similarly, Theodoxus eugenii Jekelius, 1944 sensu Bandel (2001 , from the late Miocene of Hungary, is highly reminiscent of the Turkish species concerning pattern and outline, but differs in the presence of columellar denticles. Another quite similar species in terms of colour pattern is Theodoxus bukowskii (Oppenheim, 1919) from the late Miocene of Turkey as described by Wesselingh et al. (2008) . This species can be distinguished from T. susuzianus in its lower spire. None of the discussed species develops a marked axial sculpture on the last whorl.
Stratigraphic and geographic range.-Known so far only from the late Oligocene-early Miocene of the Oltu-Balkaya Basin in eastern Turkey.
Subclass Caenogastropoda Cox, 1960 Order Littorinimorpha Golikov and Starobogatov, 1975 Superfamily Truncatelloidea Gray, 1840 Family Bithyniidae Gray, 1857 Genus Bithynia Leach in Abel, 1818
Type species: Helix tentaculata Linnaeus, 1758; by subsequent designation by Herrmannsen (1846) . Recent, Europe.
Bithynia erzurumensis sp. nov. Material.-Type material and additional 13 specimens (NHMW 2018/0019/0011) and 37 opercula (NHMW 2018/ 0019/0012-0014) (Fig. 3F, G) . All from type locality and horizon.
Diagnosis. -Small, stout shell with low conical spire, large globular last whorl, low, rapidly contracting base and deeply incised suture. Maximum diameter of last whorl in midheight; aperture markedly angulated with posterior tip below periphery of last whorl.
Description.-Protoconch comprises very low initial part and about one strongly convex whorl of c. 950 μm diameter; transition into teleoconch unclear due to poor preservation. Low spire (Table 2) consisting of two convex teleoconch whorls, rapidly increasing in width with maximum diameter in lower third; suture deeply incised. Last whorl globular, regularly convex with maximum diameter in mid-height; base moderately convex, rapidly contracting. Aperture distinctly angulated at posterior tip, contact with last whorl below its periphery. Umbilicus narrow, partly covered by thin and narrow inner lip. Operculum solid, posteriorly angulated. Outer surface with central nucleus, prominent concentric growth lines, distinctly concave. Inner surface convex with shallow, irregular dents; height/width ratio c. Remarks.-The available material is only moderately preserved, but the characteristic outline of this stout globular species allows a clear separation from other Bithynia species and justifies its description as new species. A specimen with the operculum preserved in situ (Fig. 3D) proves that shells and opercula belong to the same species. A globular shell shape and a low spire are also found in some species of the bithyniid genus Pseudobithynia Glöer and Pešić, 2006, e.g., in its type species Pseudobithynia irana Glöer and Pešić, 2006 . As only genital features allow a separation of both genera (Glöer and Pešić 2006) , we place the fossil species tentatively in Bithynia.
Although the genus was diverse during the Miocene and Pliocene in Europe (Bouchet et al. 2018 list 34 fossil species), only few have been documented from Oligocene and lower Miocene deposits (see Wenz 1928) . Of these, only Bithynia globuloides (Sandberger, 1873) , from the Oligocene of England, is similar to the Turkish species in outline. It differs in its ovoid aperture, which lacks a marked angulation. The middle Miocene Bithynia jurinaci Brusina, 1884, from the Dinaride Lake System, as well as B. glabra (Zieten, 1832) and B. dunkeri Gude, 1913 , both from southern Germany, differ in their higher shells and less incised suture (see Schlickum 1966; Neubauer et al. 2016) . The fossil species is reminiscent of the extant Turkish Pseudobithynia pentheri (Sturany, 1904) concerning the low spire and large last whorl, but differs from this species in its even more globular outline and the narrower umbilicus (see Glöer and Yildirim 2006) . The extant Turkish Pseudobithynia guldeni Gürlek, 2018 lacks an umbilicus and has a low spire but differs in its higher last whorl and the smaller size (see Gürlek 2018) . Similarly, the extant Bithynia mostarensis von Möllendorff, 1873, from Skadar Lake, has a rather globular outline but develops a higher last whorl, and its base is only slowly contracting compared to the fossil species (Glöer and Pešić 2007) . The extant Bithynia radomani Glöer and Pešić, 2006 , also from Skadar Lake, has a globular last whorl with low base but differs in its higher spire (see Glöer and Pešić 2007 Valvata koehleri sp. nov. Type material: Holotype: NHMW 2018/0019/0015, moderately preserved, fully grown specimen (Fig. 4D) . Paratypes: NHMW 2018/ 0019/0016, compressed, adult specimen (Fig. 4B) ; NHMW 2018/ 0019/0017, slightly compressed, adult specimen (Fig. 4C) ; NHMW 2018/0019/0018, compressed, adult specimen (Fig. 4A) Material.-Type material only.
Diagnosis.-Small robust shell characterized by extraordinarily blunt and protruding axial ribs and strongly changing outline of teleoconch whorls during ontogeny from gradate conical to moderately high conical. Protoconch conical, comprising 1.3 strongly convex whorls with incised suture. Early teleoconch whorls with distinct angulation and orthocline axial ribs. Second and third teleoconch whorls rapidly widening with angulation at lower suture; fourth teleoconch whorl comparatively narrow but distinctly increasing in height. Suture deeply incised. Blunt axial ribs continue on base up to strongly reduced umbilicus. Inner lip distinct, reflected; outer lip coinciding with axial rib.
Description.-Small, very robust shells with strongly allometric growth (Table 3) . Conical protoconch of 950 μm diameter and 550 μm height, comprising 1.3 strongly convex whorls with incised suture. Transition into teleoconch indistinct, indicated by onset of weak axial ribs. First teleoconch whorl strongly angulated with nearly flat sutural ramp and straight flank. Weak axial riblets, bearing tiny nodes at angulation, on early whorls pass into successively more prominent orthocline axial ribs increasing in width. Cross-section of ribs changing successively from convex to trigonal. Axial ribs become blunt and wide-spaced within second teleoconch whorl; angulation shifts slightly downwards resulting in steeper sutural ramp; flank of whorl becomes more conical, with maximum diameter at lower suture. Axial ribs now distinctly recessed close to lower suture, coinciding with slight angulation. Third teleoconch whorl strongly widening, broad conical; axial ribs becoming strongly prosocline and extremely blunt, being reminiscent of spines in apical view (axial ribs account for about 1/3 of diameter at that stage); ribs partly laterally dented, forming shallow, irregular concavities. Transition into weakly convex base of third teleoconch whorl strongly accentuated by lower angulation. Fourth teleoconch whorl less expanding but increasing in height; upper and lower angulation weakening towards ap- erture; blunt, prosocline to slightly sigmoidal axial ribs becoming less protruding on last whorl. Aperture only partly preserved; distinct inner lip well demarcated from base; axial ribs continue on weakly convex base; umbilicus reduced to narrow chink, largely covered by reflected inner lip. Outer lip coincides with varix-like axial rib terminating in thin peristome (destroyed during preparation).
Remarks.-This species is characterized by a striking allometry in whorl shape and sculpture. Especially the height of the third teleoconch whorl is variable, ranging from depressed ( Fig. 4B ) to moderately high (Fig. 4D ). Only few valvatids with axial sculpture have been described from the Miocene and Pliocene of the eastern Mediterranean region. Of these, Valvata cincta Taner, 1974a, as described by Wesselingh et al. (2008) from the late Miocene of Turkey, has prominent axial ribs too but differs in the higher spire, more numerous and less blunt axial lips and the presence of an umbilicus. Similarly, the axial ribs of Valvata pagana Bulić and Jurišić-Polšak, 2009 , from the middle Miocene of Pag Island (Croatia), are less prominent and more numerous, and the species develops a moderately wide and deep umbilicus. Among Recent valvatids, the Greek Valvata klemmi Schütt, 1962 is highly reminiscent of the Turkish fossil in respect to the strongly angulated whorls and the persisting axial ribs on the base. It differs in the much weaker axial ribs and the broader umbilical chink. This extant species was placed by Schütt (1962) in Costovalvata Poliński, 1929 , with the type species Valvata (Costovalvata) hirsutecoststa Poliński, 1929. Similarly, Bulić and Jurišić-Polšak (2009) placed their Miocene V. pagana with question mark in the subgenus Costovalvata. Valvata (Costovalvata) hirsutecoststa is endemic to Lake Ohrid, has a typical valvatid shell and is characterized by a cancellate sculpture in which spiral cords are nearly as prominent as the axial ribs. The morphology and type of sculpture have little in common with V. pagana and V. klemmi. Therefore, we doubt a closer relationship. A potential genus name for these species would be Aegaea Oppenheim, 1891, which was introduced by Oppenheim (1981) for Valvata vivipariformis Oppenheim, 1891 from the Pleistocene of Kumari near Aegion (Greece). Oppenheim (1891) based the genus on the presence of prominent axial ribs and the narrow to nearly closed umbilicus, which is untypical for Valvata. As pointed out by Haszprunar (2014) , however, the angulated aperture of Valvata vivipariformis rather suggests a relation with viviparids, rendering Aegaea a problematic taxon.
The excessive sculpture of V. koehleri is reminiscent of some Melanopsidae as described by Neubauer et al. (2013) from the middle Miocene of the Dinaride Lake System. Protoconch morphology and shape of the aperture exclude a relation with that family. Cretaceous to Paleocene Stomatopsidae Stache, 1889 are superficially similar concerning the prominent axial ribs but differ clearly by their elongate shells, their much larger size and the strongly callous inner lip (see Stache 1889 Aplexa cf. subhypnorum Gottschick, 1920 Fig . 5A, B. cf. 1920 Aplexa subhypnorum n. sp. ; Gottschick 1920: 116, pl. 2: 9. Material.-Five fragmentary specimens: NHMW 2018/ 0019/0020, largest specimen (Fig. 5A) ; NHMW 2018/0019/ 0021 (Fig. 5B) ; NHMW 2018/0019/0021 (3 specimens) from the upper Susuz Formation (upper Oligocene or lower Miocene) at Kömürlü, Oltu-Narman Basin, northeastern Turkey.
Description.-Sinistrally coiled shell with high conical spire (Table 4) of at least three high, moderately convex teleoconch whorls (protoconch and early teleoconch not preserved). Last whorl high, moderately convex; suture deeply incised. Shell surface of spire whorls consisting of prominent, broad, densely spaced axial riblets becoming much weaker on last whorl. Axial sculpture continues on narrow subsutural cord. Aperture attaining about 50% of total height, angulated in posterior tip. Outer lip thin; inner lip delicate, narrow; columella weakly concave.
Remarks.-All specimens are deformed due to sediment compaction and only fragmentarily preserved. The high and slender spire suggests a placement in Aplexa Fleming, 1820 rather than in Physa Draparnaud, 1801. Aplexa is poorly known from the Oligocene and Miocene of Europe and Turkey. So far, only Aplexa subhypnorum Gottschick, 1920 was described from the middle Miocene of Steinheim in southern Germany (Gottschick 1920) . Juvenile specimens of Aplexa were also documented from the middle Miocene of Opole in Poland (Harzhauser and Neubauer 2018 ) and the late Miocene of the Vienna Basin (Harzhauser and Binder 2004) . The Turkish shells largely match the description of Aplexa subhypnorum by Gottschick (1920) and agree in size and sculpture. The illustrations by Gottschick (1920) , however, are too sketchy to support the identification of the poorly preserved Turkish material. Moreover, the large biogeographic and stratigraphic distance between the German and Turkish occurrences may give rise to doubts whether both are conspecific. Unfortunately, the syntypes of Aplexa subhypnorum are lost (Salvador et al. 2016) , and a direct comparison is impossible.
Aplexa subhypnorum is known from the middle Miocene of southern Germany. It might have also occurred at that time in Poland and during the late Miocene in the Vienna Basin (Harzhauser and Neubauer 2018 Planorbarius cf. cornu (Brongniart, 1810) Material.-Seven specimens: NHMW 2018/0019/0022 (Fig. 5C) ; NHMW 2018/0019/0023 (Fig. 5D) ; NHMW 2018/ 0019/0024 (Fig. 5E) ; NHMW 2018/0019/0024a (4 speci- Remarks.-Only fragmentary specimens consisting of few whorls are available showing a shell with strongly convex whorls and deep suture (Table 5 ). The protoconch displays traces of spiral rows of pits, which are replaced by delicate spiral cords on the first teleoconch whorl whereas the later whorls are smooth. These features correspond fully to specimens of Planorbarius cornu as described by Harzhauser et al. (2014b) from the early Miocene of the Czech Republic. Although the very high whorls support the identification, a separation from the early to late Miocene Planorbarius mantelli (Dunker, 1848) is difficult based on fragments only (see Harzhauser et al. 2014a, b) . Moreover, the status of Planorbarius cornu is problematic and would need revision based on topotypic specimens from the Meulières de Montmorency in France (see Kadolsky 2015 for discussion). Therefore, we discuss the Turkish species in open nomenclature. Planorbarius cornu was originally described from the Rupelian of the Paris Basin and is frequently recorded in Europe from Oligocene and lower Miocene deposits (Wenz 1923) .
Genus Gyraulus Charpentier, 1837
Type species: Planorbis albus Müller, 1774; by subsequent designation by Dall (1870) . Recent, Germany.
Gyraulus sp. Material.-Ten specimens: NHMW 2018/0019/0025 (Fig.  5F) ; NHMW 2018/0019/0026 (Fig. 5G) ; NHMW 2018/ 0019/0027 (Fig. 5H) ; NHMW 2018/0019/0028 (Fig. 5I) ; NHMW 2018/0019/0028a (6 specimens) from the upper Susuz Formation (upper Oligocene or lower Miocene) at Kömürlü, Oltu-Narman Basin, northeastern Turkey.
Description.-Small, glossy, planispiral, rather evolute shell (Table 6 ) comprising three whorls with moderately incised suture. Protoconch poorly preserved in all specimens. Lower and upper sides slightly concave; umbilicus and spire only weakly sunken; teleoconch whorls on lower side weakly convex in middle part of whorls, passing into nearly straight part towards periphery. Whorls flattened on upper side resulting in rather flat profile. Periphery coinciding with marked central angulation without forming keel. Distinct, prosocyrt growth lines on lower side but nearly smooth on upper side. Last whorl slightly bent towards upper side in some specimens. Aperture heart-shaped, wider than high, weakly inclined.
Remarks.-The specimens resemble several species of the European Oligocene to early Miocene. Planorbis? amblytropis Sandberger, 1871, from the Chattian of Vicques (Recolaine), Switzerland, and Gyraulus goussardianus (Noulet, 1854 ) (sensu Fischer 2000 , from the late early to early middle Miocene of Sansan, France, both share with the present specimens the marked central angulation, the whorl expansion rate, the flat profile and the strong growth lines; only the aperture seems to be wider in both species. Similarly, Gyraulus douvillei (Saporta, 1889) , from the Chattian of southern France, resembles the present specimens in terms of whorl expansion rate, growth line strength and the presence of a keel. Unfortunately, Saporta (1889) did not specify the exact location of the keel and did not provide an illustration of the shell profile. The studied specimens might be conspecific with one of these species, but the rather poor preservation of the present material, as well as the insufficient knowledge of the tentative European relatives, complicates reliable determination.
Other angulated or keeled forms comprise Gyraulus ludovici (Noulet, 1854) from Sansan, which differs in the apical angulation and the low whorl expansion rate, and Gyraulus applanatus (Thomä, 1845) , from the early Miocene of the Mainz Basin (Germany), having its keel near the base. Early Miocene Gyraulus dealbatus (Braun in Walchner, 1851) differs in the only weak, subcentral angulation and the lower whorl expansion rate (see also Harzhauser et al. 2014b) .
A relation with genus Hippeutis Charpentier, 1837 is unlikely. Species attributed to that genus are characterized by flatter shells with marked keel and often concave margins (e.g., Welter-Schultes 2012; Harzhauser et al. 2014b ).
Concluding remarks
Biostratigraphy.-The stratigraphy of the Susuz Formation is very poorly constrained and based only on pollen data. It is only vaguely classified as Oligocene-Miocene in all stratigraphic tables (e.g., Bilgiç et al. 1995; Bozkuş 1990; Karayigit et al. 2002; Kara-Gülbay 2015; Yilmaz and Yilmaz 2016) . Unfortunately, the gastropods from the OltuNarman Basin do not allow specifying the age of the Susuz Formation. Four of the six species are new and so far endemic to the basin. The overall character of the gastropod assemblage might rather suggest a Miocene age. Aplexa subhypnorum is a clearly Miocene species, and species presumptively related to Valvata koehleri all derive from Neogene deposits. Another, albeit much weaker argument is the presence of Theodoxus, which is rare in the Oligocene (and the generic identification of most Oligocene taxa will need confirmation), but becomes frequent during the early Miocene (e.g., Aquitanian of Greece; Harzhauser and Kowalke 2001) . Finally, the sampling position in the upper part of the Susuz Formation might support a Miocene age. Paleoenvironment and paleoecology.-All described genera are widespread in modern freshwater environments (e.g., Turner et al. 1998; Kerney 1999; Glöer 2002; Spyra 2012; Welter-Schultes 2012) . According to these authors, extant Valvata species, such as V. piscinalis (Müller, 1774) and V. cristata Müller, 1774 prefer clear, well oxygenated, stagnant or slowly moving freshwater in lakes, ponds and creeks. Extant Bithynia species, such as B. leachii (Sheppard, 1823) and B. tentaculata (Linnaeus, 1758) , occur in stagnant to slowly moving waters of lakes, ponds and rivers with rich vegetation. Similarly, the extant Planorbarius corneus (Linnaeus, 1758) live in standing to slowly running waters of small, densely vegetated lakes, ponds, marshes and bogs. Aplexa (Linnaeus, 1758) and Theodoxus anatolicus (Récluz, 1841) , prefer riverine settings, but others, such as Theodoxus heldreichi (Martens, 1879) and Theodoxus danubialis (Pfeiffer, 1828) , are also adapted to lake environments. Thus, the majority of the genera represented in the sample from the Susuz Formation indicates well-oxygenated silent or slowly moving water of a lake, pond or anabranch with rich vegetation. Theodoxus susuzianus was most probably also a lake species, as no sedimentological indication for fluvial transport is documented.
Biogeography.-The available assemblage comprises only six gastropod species. This low diversity is likely a result of undersampling, and further sampling campaigns might detect additional species. Even this small assemblage is an important contribution to our understanding of the Oligo-Miocene freshwater faunas of Eastern Anatolia. Coeval assemblages were described by Stchépinsky (1946) and İslamoğlu (2008) from western Anatolia, and they contain only one or two species each. The only possible match with those records regard P. cornu mentioned by Stchépinsky (1946) from Bucuk near Ankara. No other fauna of Oligocene or early Miocene age is known from Anatolia, the Caucasus region or the Near East. A vague similarity to European faunas is indicated by the presence of Aplexa cf. subhypnorum and Planorbarius cf. cornu. These species have been reported from early to middle Miocene localities of the Peri-Paratethyan and Aegean-Anatolian biogeographic regions (sensu Neubauer et al. 2015) . The poor preservation, however, does not allow confirming that these species are indeed conspecific with their western counterparts. Bithynia erzurumensis and Valvata koehleri, in contrast, lack any related species in the early Miocene Peri-Paratethyan Region. The conspicuous morphology of Valvata koehleri is reminiscent of some Miocene and extant species from Turkey and Greece, suggesting a vague relation to the Aegean-Anatolian Region. Theodoxus susuzianus has no counterparts in the Turkish Miocene and Pliocene (although the colour pattern is found in Turkish Neogene species such as T. bukowskii). Thus, even this small sample suggests the presence of a peculiar faunal type with some relations to the Peri-Paratethyan and Aegean-Anatolian regions. The fauna from the OltuNarman Basin might be a first indication of the presence of a yet undefined Eastern Anatolian freshwater biogeographic region. Further data are needed to test this hypothesis.
